ASANO ET AL. 
Serial No. 10/552,268 



Atty.Dkt.: 925-327 
Art Unit: 2814 



AMENDMENTS TO THE CLAIMS; 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1. (CANCELED) 

2. (CANCELED) 

3. (CANCELED) 

4. (CANCELED) 

5. (CANCELED) 

6. (CANCELED) 

7. (CANCELED) 

8. (CANCELED) 

9. (CANCELED) 

10. (CANCELED) 

11. (CANCELED) 

12. (CANCELED) 

13. (CANCELED) 

14. (CANCELED) 

15. (CANCELED) 

16. (CANCELED) 
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17. (Currently Amended) A gate turn-off thyristor of a wide-gap semiconductor, 
comprising: 

a first emitter layer efcomprising either one of n-type and p-type conductive types 
and having a first electrode on its one surface; 

a first base layer ef -comprising a conductive type different from that of the first 
emitter layer and provided on the another surface of the first emitter layer; 

a second base layer ef -comprising a conductive type identical to that of the first 
emitter layer and provided on the first base layer; 

a mesa-type second emitter layer ef-comprising a conductive type different from 
that of the first emitter layer and provided on the second base layer in a manner whereby 
a flat inter face is formed between the second emitter layer and the second base layer ; 

a second electrode provided on the mesa-type second emitter layer; 

a low-resistance gate region provided- embedded in the second base layer below a 
bettem-smffae - e-ef-a-a^ in a stacking 

direction, the stacking direction being perpendicular to the interface-a a4 having , the low- 
resistance gate regio n comprising a conductive type identical to that of the second base 
layer and an impurity concentration higher than that of the second base layer; and 

a third electrode put in contact with the low-resistance gate region via a gate 
contact region, wherein 

a volume comprising the second base layer has homogeneous impurity 
concentration, the volume extending between the interface and a lower layer upon which 
the second base layer is formed . 

18. (CANCELLED) 

19. (CANCELLED) 
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20. (Withdrawn) The gate turn-off thyristor of a wide-gap semiconductor as claimed in 
claim 17, further comprising: 

a region having a conductive type identical to that of the second emitter layer and 
provided in the second base layer in the neighborhood of the end portion of the junction 
between the second base layer and the second emitter layer. 

21. (Withdrawn) A gate turn-off thyristor of a wide-gap semiconductor, comprising: 

a first emitter layer of either one of n-type and p-type conductive types having a 
first electrode on its one surface; 

a first base layer of a conductive type different from that of the first emitter layer 
provided on the other surface of the first emitter layer; 

a second base layer of a conductive type identical to that of the first emitter layer 
provided on the first base layer; 

a mesa- type second emitter layer of a conductive type different from that of the 
first emitter layer provided on the second base layer; 

a second electrode provided on the mesa-type second emitter layer; and 

a low-resistance gate region having a conductive type identical to that of the 
second base layer and provided at a bottom portion of a mesa that includes a 
neighborhood of a junction between the mesa-type second emitter layer and the second 
base layer in a neighborhood of a surface of the second base layer, with interposition of a 
region of a conductive type identical to that of the second emitter layer between the low- 
resistance gate region and an end portion of the junction. 
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22. (Withdrawn) A gate turn-off thyristor of a wide-gap semiconductor, comprising: 

a first emitter layer of either one of n-type and p-type conductive types having a 
first electrode on its one surface; 

a first base layer of a conductive type different from that of the first emitter layer 
provided on the other surface of the first emitter layer; 

a second base layer of a conductive type identical to that of the first emitter layer 
provided on the first base layer; 

a mesa- type second emitter layer of a conductive type different from that of the 
first emitter layer provided on the second base layer; 

a second electrode provided on the mesa-type second emitter layer; 

a low-resistance region having a conductive type identical to that of the second 
base layer and provided in a position located apart from the junction between the mesa- 
type second emitter layer and the second base layer in a neighborhood of a surface of the 
second base layer; 

a third electrode put in contact with the low-resistance region; and 

a region of a conductive type identical to that of the second emitter layer provided 
in the second base layer in the neighborhood of the end portion of the junction between 
the second base layer and the second emitter layer. 

23. (Withdrawn) A gate turn-off thyristor of a wide-gap semiconductor, comprising: 

a first emitter layer of either one of n-type and p-type conductive types having a 
first electrode on its one surface; 

a first base layer of a conductive type different from that of the first emitter layer 
provided on the other surface of the first emitter layer; 

a second base layer of a conductive type identical to that of the first emitter layer 
provided on the first base layer; 

a mesa-type second emitter layer of a conductive type different from that of the 
first emitter layer provided on the second base layer; and 

a second electrode provided on the mesa-type second emitter layer, wherein 
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the second base layer is formed into a mesa type, and a low-resistance gate region 
of a conductive type identical to that of the second base layer is formed in the first base 
layer so that the region surrounds the mesa-type second base layer. 

24. (withdrawn) The gate turn-off thyristor of a wide-gap semiconductor as claimed in 
claim 23, further comprising: 

at least one low-resistance small region of a conductive type identical to that of the 
low-resistance gate region formed inside the low-resistance gate region. 

25. (Previously Presented) The gate turn-off thyristor of a wide-gap semiconductor as 
claimed in claim 17, wherein 

the first emitter layer is an n-type cathode emitter layer, the first base layer is a p- 
type base layer, the second base layer is an n-type base layer, the second emitter layer is a 
p-type anode emitter layer, and the low-resistance gate region is an n-type, and 

the first, second and third electrodes are a cathode electrode, an anode electrode 
and a gate electrode, respectively. 

26. (Withdrawn) The gate turn-off thyristor of a wide-gap semiconductor as claimed in 
claim 17, wherein 

the first emitter layer is a p-type anode emitter layer, the first base layer is an n- 
type base layer, the second base layer is a p-type base layer, the second emitter layer is an 
n-type cathode emitter layer, and the low-resistance gate region is a p-type, and 

the first, second and third electrodes are an anode electrode, a cathode electrode 
and a gate electrode, respectively. 
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27. (Previously Presented) The gate turn-off thyristor of a wide-gap semiconductor as 
claimed in claim 17, wherein 

the wide-gap semiconductor is silicon carbide (SiC). 

28. (Previously Presented) The gate turn-off thyristor of a wide-gap semiconductor as 
claimed in claim 17, wherein 

an impurity concentration of the low-resistance gate region is three or more times 
an impurity concentration of the base region. 

29. (CANCELLED) 

30. (Withdrawn) A gate turn-off thyristor of a wide-gap semiconductor, comprising: 

a first emitter layer of either one of n-type and p-type conductive types having a 
first electrode on its one surface; 

a first base layer of a conductive type different from that of the first emitter layer 
provided on the other surface of the first emitter layer; 

a second base layer of a conductive type identical to that of the first emitter layer 
provided on the first base layer; 

a mesa-type second emitter layer of a conductive type different from that of the 
first emitter layer provided on the second base layer; 

a contact electrode put in contact with the mesa-type second emitter layer in a 
region excluding a central region of the second emitter layer; 

a low-resistance region provided so as to surround the mesa-type second emitter 
layer in a region located apart from an end portion of a junction between the mesa- type 
second emitter layer and the second base layer, the low-resistance region having a 
conductive type identical to that of the second base layer and an impurity concentration 
higher than that of the second base layer; and 

a second electrode put in contact with an end portion of the low-resistance region. 
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31. (Withdrawn) A gate turn-off thyristor of a wide-gap semiconductor, comprising: 

a first emitter layer of either one of n-type and p-type conductive types having a 
first electrode on its one surface; 

a first base layer of a conductive type different from that of the first emitter layer 
provided on the other surface of the first emitter layer; 

a second base layer of a conductive type identical to that of the first emitter layer 
provided on the first base layer; 

a mesa- type second emitter layer of a conductive type different from that of the 
first emitter layer provided on the second base layer; 

a high-resistance region provided in a central region of an upper surface of the 
second emitter layer and having a conductive type identical to that of the second emitter 
layer and an impurity concentration lower than that of the second emitter layer; 

a second electrode put in contact with the second emitter layer and the high- 
resistance region; 

a low-resistance region provided in a region located apart from an end portion of a 
junction between the mesa-type second emitter layer and the second base layer so that the 
region surrounds the mesa-type second emitter layer, the low-resistance region having a 
conductive type identical to that of the second base layer and an impurity concentration 
higher than an impurity concentration of the second base layer; and 

a third electrode put in contact with an end portion of the low-resistance region. 
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32. (Withdrawn) A gate turn-off thyristor of a wide-gap semiconductor, comprising: 

a first emitter layer of either one of n-type and p-type conductive types having a 
first electrode on its one surface; 

a first base layer of a conductive type different from that of the first emitter layer 
provided on the other surface of the first emitter layer; 

a second base layer of a conductive type identical to that of the first emitter layer 
provided on the first base layer; 

a mesa- type second emitter layer of a conductive type different from that of the 
first emitter layer provided on the second base layer; 

a region of a conductive type different from that of the second emitter layer 
provided in a central region of an upper surface of the mesa-type second emitter layer; 
and 

a second electrode located opposite to the second emitter layer and the region via 
at least a contact electrode. 

33. (Withdrawn) A gate turn-off thyristor of a wide-gap semiconductor, comprising: 

a first emitter layer of either one of n-type and p-type conductive types having a 
first electrode on its one surface; 

a first base layer of a conductive type different from that of the first emitter layer 
provided on the other surface of the first emitter layer; 

a second base layer of a conductive type identical to that of the first emitter layer 
provided on the first base layer; 

a heavily doped region provided in a central region of a surface of the second base 
layer and having a conductive type identical to that of the second base layer and an 
impurity concentration higher than that of the second base layer; 

a mesa-type second emitter layer provided on the second base layer and the 
heavily doped region and having a conductive type different from that of the first emitter 
layer; and 
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a second electrode put in contact with the mesa-type second emitter layer at least 
via a contact electrode. 

34. (New) The gate turn-off thyristor of a wide-gap semiconductor as claimed in 
claim 17, wherein 

the gate contact region is located between the low-resistance gate region and the 
third electrode with respect to the stacking direction perpendicular to the surface direction 
and is apart from the second emitter layer with respect to the surface direction, and has a 
conductive type identical to that of the second base layer and an impurity concentration 
higher than an impurity concentration of the low-resistance gate region. 

35. (New) The gate turn-off thyristor of a wide-gap semiconductor as claimed in 
claim 17, wherein 

an outer circumference pattern of the second emitter layer is in correspondence 
with an inner circumference pattern of the low-resistance gate region with respect to the 
surface direction. 
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